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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an animation imaging 
system which generates a high- definition image with respect to 
an optional photographic scene by properly switching a 
gradation conversion curve for converting the gradation width 
of the image obtained in time series at a low cost corresponding 
to scene change. 

SOLUTION: A detection part 1 15 detects the presence and 
absence of scene change from a group of photographed images. 
When the scene change is detected, a calculation part 1 15 
calculates the gradation conversion curve, and a recording part 
1 1 7 records the calculated gradation conversion curve. A 
conversion curve composing part 1 18 composes the new 
gradation conversion curve calculated by the calculation part 
1 15 and a past gradation conversion curve recorded by the 
recording part 1 17. A gradation conversion part 1 12 converts 
the gradation conversion characteristic of each image by using 
the composed gradation conversion curves. Thus, when 
switching a gradation curve corresponding to the scene change, 
unnatural feeling is reduced and the high-definition image can 
be obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the animation image pick-up system which changes and outputs the image group of the Mbit 
gradation width of face which continues serially from an image pick-up system to the Nbit gradation width 
of face (M and N are M>=N at the natural number) of an output system A detection means to detect scene 
change out of the above-mentioned image group, and a calculation means to compute a gray-scale- 
conversion curve from the image with which scene change was detected with the above-mentioned detection 
means, A conversion curvilinear composition means to compound the gray-scale-conversion curve of the 
past recorded on a record means to record the above-mentioned gray-scale-conversion curve, and the new 
gray-scale-conversion curve computed from the above-mentioned calculation means and the above- 
mentioned record means, The animation image pick-up system characterized by having a gray-scale- 
conversion means to change the image group of the above-mentioned Mbit gradation width of face into Nbit 
gradation width of face using the gray-scale-conversion curve compounded with the above-mentioned 
synthetic means. 

[Claim 2] Furthermore, the animation image pick-up system according to claim 1 characterized by having an 
image composition means to compound the image of at least two or more frames picturized on different 
exposure conditions to the same photographic subject, or a field unit, and to generate the image group of the 
gradation width of face of Mbit. 

[Claim 3] The above-mentioned detection means is an animation image pick-up system according to claim 1 
or 2 characterized by having a time setting means to set up the time interval which chooses an image from 
the above-mentioned image group based on at least one of the image number of sheets photoed by per unit 
time amount from the above-mentioned image pick-up system, image size, exposure conditions, focus 
conditions, white balance conditions, a zoom location, and the camera locations. 

[Claim 4] The above-mentioned detection means is the animation image pick-up system according to claim 
3 carry out having a contraction means to reduce the image by which selection was made [ above- 
mentioned ] further to predetermined size, a brightness calculation means to compute an average intensity 
level from the image by which contraction was carried out [ above-mentioned ], and a decision means to 
judge the existence of scene change based on a serial change of the above-mentioned average intensity level 
as the description. 

[Claim 5] The above-mentioned detection means is an animation image pick-up system according to claim 3 
characterized by to have a contraction means reduce the image by which selection was made [ above- 
mentioned ] further to predetermined size, a motion vector calculation means compute the image lost- 
motion vector of two sheets which gets mixed up on the time series target of the image by which contraction 
was carried out [ above-mentioned ], and a decision means judge the existence of scene change based on the 
above-mentioned amount of motion vectors. 

[Claim 6] The above-mentioned calculation means is the animation image pick-up system according to 
claim 1 or 2 carry out having a separation means divide the above-mentioned image into a luminance signal 
and a color-difference signal, an extract means extract a proper exposure region based on the above- 
mentioned luminance-signal level, a characteristic-quantity calculation means compute characteristic 
quantity about the above-mentioned proper exposure region, a histogram creation means create a histogram 
based on the above-mentioned characteristic quantity, and a gray-scale-conversion curvilinear calculation 
means compute a gray-scale-conversion curve based on the above-mentioned histogram as the description. 
[Claim 7] A setting means to set two or more representation points as the new gray-scale-conversion curve 
by which the above-mentioned conversion curvilinear composition means was computed from the above- 
mentioned calculation means, and the gray-scale-conversion curve of the past recorded on the above- 
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mentioned record means, the representation point describing above — receiving — a predetermined 
weighting factor — being based — the above — with a multiplication-addition means to compute a synthetic 
value from a new gray-scale-conversion curve and the gray-scale-conversion curve of the above-mentioned 
past The animation image pick-up system according to claim 1 or 2 characterized by having a interpolation 
means to interpolate between the representation points processed with the above-mentioned multiplication- 
addition means describing above. 

[Claim 8] the above-mentioned conversion curvilinear composition means — further ~ the photography 
conditions from the above-mentioned image pick-up system — being based — the above from the gray-scale- 
conversion curve of the above-mentioned past — the animation image pick-up system according to claim 7 
characterized by having a transition-time setting means to define the transition time changed to a new gray- 
scale-conversion curve, and the weight control means which controls the above-mentioned weighting factor 
based on the transition time of the above-mentioned transition-time setting means. 
[Claim 9] the gray-scale-conversion curve by which the above-mentioned conversion curvilinear 
composition means was further interpolated with the above-mentioned interpolation means, and the above — 
the animation image pick-up system according to claim 7 characterized by having a change means to choose 
any one of the new gray-scale-conversion curves. 

[Claim 10] the above-mentioned conversion curvilinear composition means — further — the representation 
point describing above — being related — the above — the difference of a new gray-scale-conversion curve 
and the gray-scale-conversion curve of the above-mentioned past — a calculus-of- finite-differences 
appearance means to compute a value, and the above — difference — the animation image pick-up system 
according to claim 7 characterized by having the adjustment device which adjusts the location or number of 
representation points based on a value. 

[Claim 1 1] Furthermore, the animation image pick-up system according to claim 1 or 2 characterized by 
having a standard gray-scale-conversion curvilinear record means to record a standard gray-scale- 
conversion curve, an initialization detection means to detect initialization situations, such as a power up, and 
a transfer means to transmit the above-mentioned standard gray-scale-conversion curve to the above- 
mentioned gray-scale-conversion means based on the above-mentioned initialization detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the animation image pick-up system which obtained the 
high definition output image by changing the gray-scale-conversion curve resulting from scene change 
appropriately with respect to an animation image pick-up system with the gradation width of face of the 
image pick-up system which obtains an image serially wider than the gradation width of face in an output 
system. 
[0002] 

[Description of the Prior Art] In the current digital camcorder, in order to prevent image degradation by the 
cancellation of significant digits of digital system signal processing, gradation width of face of the image in 
an input and a processor is more widely set up to the gradation width of face (usually 8 bits) of a final output 
image (about 10-12 bits). In this case, it is necessary to perform gray scale conversion so that it may agree to 
the gradation width of face of an output system. 

[0003] Conventionally, it had changed with the application gray- scale-con version curve based on a fixed 
gamma curve, a fixed histogram, etc. which were united with the standard scene. 

[0004] Moreover, the technique of generating an extensive dynamic range image with more wide gradation 
width of face is proposed by compounding the image of two or more sheets with which light exposure 
differs. It is necessary to carry out gray scale conversion of the extensive dynamic range image obtained also 
in this case so that it may agree to the gradation width of face of an output system. 

[0005] In order to be dependent on a photography scene, it is necessary to change such the gradation transfer 
characteristic appropriately based on scene change. However, change of the image which will be obtained if 
the gradation transfer characteristic is changed immediately after scene change produces sense of 
incongruity greatly. For this reason, for example by JP,1 1-164190, A, the approach of changing the gradation 
transfer characteristic gradually by carrying out the multiplication of the interpolation multiplier based on 
the time amount of an imitation rate is shown. Moreover, in JP,2000-307896,A, two or more gradation 
transfer characteristics are prepared, and in case this is chosen, the example which eases an abrupt change 
by performing hysteresis control is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the approach of changing the gradation transfer 
characteristic gradually by carrying out the multiplication of the interpolation multiplier, when changing the 
gradation transfer characteristic, the multiplication of the interpolation multiplier was carried out to the 
whole gray-scale-conversion curve. For this reason, the technical problem to which it is necessary to amend 
the number of data (1024-4096 points) for gradation width of face (10-12 bits) of an image on real time, and 
a hardware scale becomes large occurs. That is, it cannot respond to modification of the gradation transfer 
characteristic without sense of incongruity in low cost. 

[0007] Moreover, the approach of preparing two or more gradation transfer characteristics, and performing 
hysteresis control at the time of selection does not have the guarantee in which the prepared gradation 
transfer characteristic suits a current scene. That is, it cannot respond to obtaining a high-definition image to 
the photography scene of arbitration. 

[0008] This invention can change appropriately the gray-scale-conversion curve which changes the 
gradation width of face of the image obtained serially by low cost according to scene change paying 
attention to the above-mentioned trouble, and aims at offering the animation image pick-up system which 
can generate a high-definition image to the photography scene of arbitration. 
[0009] 
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[Means for Solving the Problem] In the animation image pick-up system which the 1st invention changes 
into the Nbit gradation width of face (M and N are M>=N at the natural number) of an output system the 
image group of the Mbit gradation width of face which continues serially from an image pick-up system, 
and is outputted A detection means to detect scene change out of the above-mentioned image group, and a 
calculation means to compute a gray-scale-conversion curve from the image with which scene change was 
detected with the above-mentioned detection means, A conversion curvilinear composition means to 
compound the gray-scale-conversion curve of the past recorded on a record means to record the above- 
mentioned gray-scale-conversion curve, and the new gray-scale-conversion curve computed from the above- 
mentioned calculation means and the above-mentioned record means, It has a gray-scale-conversion means 
to change the image group of the above-mentioned Mbit gradation width of face into Nbit gradation width 
of face using the gray-scale-conversion curve compounded with the above-mentioned synthetic means, in 
addition, the detecting element 115a detection means is indicated to be to drawing 1 — a calculation means - 
- the calculation section 1 1 6 — in the record means, as for a conversion curvilinear composition means, the 
conversion curvilinear composition section 1 1 8 corresponds, and, as for a gray-scale-conversion means, the 
gradation transducer 1 12 corresponds [ the Records Department 117], respectively. 

[0010] The desirable example of application of this 1st invention detects the existence of scene change from 
the image group photoed by the detecting element 115 shown in drawing 1 . When scene change is detected, 
a gray-scale-conversion curve is computed in the calculation section 115. The new gray-scale-conversion 
curve which recorded the computed gray-scale-conversion curve at the Records Department 117, and was 
computed in the calculation section 115, and the gray-scale-conversion curve of the past currently recorded 
at the Records Department 1 17 are compounded in the conversion curvilinear composition section 1 1 8. It is 
the animation image pick-up system which changes the gradation transfer characteristic of each image by 
the gradation transducer 1 1 2 using the compounded gray-scale-conversion curve. 
[001 1] In such the 1st invention, when scene change is detected, a new gray-scale-conversion curve is 
computed and the gradation transfer characteristic is changed using the past gray-scale-conversion curve and 
the compound gray-scale-conversion curve. Thereby, when changing a gray- scale-conversion curve 
corresponding to scene change, sense of incongruity is reduced and a high-definition image is obtained. 
[0012] The 2nd invention has an image composition means to compound the image of at least two or more 
frames further picturized on different exposure conditions to the same photographic subject, or a field unit, 
and to generate the image group of the gradation width of face of Mbit, in the animation image pick-up 
system of the 1st invention. In addition, the synthetic section 1 10 an image composition means is indicated 
to be to drawing 1 corresponds. 

[0013] The desirable example of application of this 2nd invention saves the image photoed with light 
exposure which is different by CCD 103 shown in drawing 1 at the buffer 105 for images (for prolonged 
exposure images), and the buffer 106 for images (for short-time exposure images). The image of an 
extensive dynamic range is obtained by compounding these images in the synthetic section 110. When scene 
change is detected by the detecting element 1 15, a gray-scale-conversion curve is computed in the 
calculation section 116. The new gray-scale-conversion curve which recorded the computed gray-scale- 
conversion curve at the Records Department 117, and was computed in the calculation section 116, and the 
gray-scale-conversion curve of the past currently recorded at the Records Department 1 17 are compounded 
in the conversion curvilinear composition section 1 18. It is the image pick-up system which changes the 
gradation transfer characteristic of each image by the gradation transducer 1 10 using the compounded gray- 
scale-conversion curve. 

[0014] In such the 2nd invention, when the image of different exposure is compounded, the image of the 
extensive dynamic range of one sheet is generated and scene change is detected to this image, a new gray- 
scale-conversion curve is computed and the gradation transfer characteristic is changed using the past gray- 
scale-conversion curve and the compound gray-scale-conversion curve. In order for this to perform gray 
scale conversion from the image more than the gradation width of face which can be treated by the image 
pick-up system, a more nearly high-definition image with few black crushing and white jumps is obtained. 
Moreover, when changing a gray-scale-conversion curve corresponding to scene change, sense of 
incongruity is reduced and a high-definition image is obtained. 

[001 5] The 3rd invention has a time setting means to set up the time interval which chooses an image from 
the above-mentioned image group based on at least one of the image number of sheets by which the above- 
mentioned detection means is photoed by per unit time amount from the above-mentioned image pick-up 
system, image size, exposure conditions, focus conditions, white balance conditions, a zoom location, and 
the camera locations, in the 1 st or the animation image pick-up system of the 2nd invention. In addition, 
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time setting **** 200 a time setting means is indicated to be to drawing 2 corresponds. 
[0016] the desirable example of application of this 3rd invention be an animation image pick-up system 
which adjust in application the time interval which choose an image in the time setting section 200 in the 
detecting element 1 1 5 which presume photography conditions based on the information from the 
photometry evaluation section 107 and the focusing point detecting element 108 which be show in drawing 
I , and the external I/F section 121 , and be show in drawing 2 . 

[0017] In such the 3rd invention, the time interval which chooses an image according to photography 
conditions is changed automatically. Thereby, since an image is chosen to the timing according to a 
photography situation, the detectivity of scene change improves. 

[0018] In the 4th invention, the above-mentioned detection means in the animation image pick-up system of 
the 3rd invention has a contraction means to reduce the image by which selection was made [ above- 
mentioned ] further to predetermined size, a brightness calculation means compute an average intensity level 
from the image by which contraction was carried out [ above-mentioned ], and a decision means judge the 
existence of scene change based on the serial change of the above-mentioned average intensity level. In 
addition, the decision section 206, as for a decision means, the brightness calculation section 204, as for a 
brightness calculation means, the contraction section 202 a contraction means is indicated to be to drawin g 2 
is indicated to be to drawing 2 is indicated to be to drawing 2 corresponds. 

[0019] The desirable example of application of this 4th invention is an image pick-up system which detects 
scene change by reducing the image read from the signal-processing section 1 1 1 shown in drawing 1 in the 
image reading section 201 to predetermined size in the contraction section 202 in the detecting element 1 15 
shown in drawing 2 , computing the average luminance value of an image in the brightness calculation 
section 204, and judging a brightness value change in the decision section 206. 

[0020] In such the 4th invention, the selected image is reduced to predetermined size and scene change is 
detected from a serial change of the brightness value of this contraction image. In order for this to reduce the 
selected image, subsequent processings are mitigated, and the system of low cost can be realized. Moreover, 
since minute change of an image is absorbed in the phase to reduce, the image whose property of the gray- 
scale-conversion curve computed may be stable becomes legible. Furthermore, since it becomes detectable 
[ scene change ] from the whole image instead of a specific region, it becomes detectable [ the scene change 
by the location of a photographic subject ]. 

[0021] In the 5th invention, the above-mentioned detection means in the animation image pick-up system of 
the 3rd invention has a contraction means reduce the image by which selection was made [ above- 
mentioned ] further to predetermined size, a motion vector calculation means compute the image lost- 
motion vector of two sheets which gets mixed up on the time-series target of the image by which contraction 
was carried out [ above-mentioned ], and a decision means judge the existence of scene change based on the 
above-mentioned amount of motion vectors. In addition, the decision section 206, as for a decision means, 
the motion vector calculation section 210, as for a motion vector calculation means, the contraction section 
202 a contraction means is indicated to be to drawing 3 is indicated to be to drawing 3 is indicated to be to 
drawing 3 corresponds. 

[0022] The desirable example of application of this 5th invention is an animation image pick-up system 
which detects scene change and a main photographic subject location by reducing the image read from the 
signal-processing section 1 1 1 shown in drawing 1 in the image reading section 201 to predetermined size in 
the contraction section 202 in the detecting element 1 1 5 shown in drawing 3 , computing the motion vector 
in an image in the motion vector calculation section 210, and judging change of a motion vector in the 
decision section 206. 

[0023] In such the 5th invention, the selected image is reduced to predetermined size, scene change is 
detected from a serial change of the motion vector of this contraction image, and it asks for a main 
photographic subject location based on the magnitude of a motion further. In order for this to reduce the 
selected image, subsequent processings are mitigated, and the system of low cost can be realized. Moreover, 
the gray scale conversion which put weight on main photographic subjects becomes possible, and a high- 
definition image is obtained. 

[0024] The 6th invention the above-mentioned calculation means in the 1st or the animation image pick-up 
system of the 2nd invention A separation means to divide the above-mentioned image into a luminance 
signal and a color-difference signal, and an extract means to extract a proper exposure region based on the 
above-mentioned luminance-signal level, It has a characteristic quantity calculation means to compute 
characteristic quantity about the above-mentioned proper exposure region, a histogram creation means to 
create a histogram based on the above-mentioned characteristic quantity, and a gray-scale-conversion 
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curvilinear calculation means to compute a gray-scale-conversion curve based on the above-mentioned 
histogram. In addition, the gray-scale-conversion curvilinear calculation section 304, as for a gray-scale- 
conversion curvilinear calculation means, the histogram creation section 303, as for a histogram creation 
means, the edge extract section 302, as for a characteristic quantity calculation means, the proper exposure 
extract section 301, as for an extract means, the brightness separation section 300 a separation means is 
indicated to be to drawing 4 is indicated to be to drawing 4 is indicated to be to drawing 4 is indicated to be 
to drawing 4 is indicated to be to drawing 4 corresponds. 

[0025] As opposed to the image transmitted from the detecting element 1 15 the desirable example of 
application of this 6th invention is indicated to be to drawing 1 A luminance signal is separated from an 
image in the brightness separation section 300 in the calculation section 1 16 shown in drawing 4 . Based on 
a luminance signal, extract a proper exposure region in the proper exposure extract section 301, and the edge 
component of a luminance signal is extracted in the edge extract section 302. It is the animation image pick- 
up system which computes the histogram of the edge section in the histogram creation section 303, and 
obtains a gray-scale-conversion curve from an accumulation histogram in the gray-scale-conversion 
curvilinear calculation section 304. 

[0026] In such the 6th invention, an edge component is extracted from a luminance signal and a gray-scale- 
conversion curve is obtained from the accumulation histogram of the edge section. A high-definition image 
is obtained by computing the gray-scale-conversion curve which removed the flat background by this and 
put weight on main photographic subjects. 

[0027] The 7th invention the above-mentioned conversion curvilinear composition means in the 1 st or the 
animation image pick-up system of the 2nd invention A setting means to set two or more representation 
points as the new gray-scale-conversion curve computed from the above-mentioned calculation means, and 
the gray-scale-conversion curve of the past recorded on the above-mentioned record means, the 
representation point describing above — receiving — a predetermined weighting factor — being based — the 
above — it has a multiplication-addition means to compute a synthetic value from a new gray-scale- 
conversion curve and the gray-scale-conversion curve of the above-mentioned past, and a interpolation 
means to interpolate between the representation points processed with the above-mentioned multiplication- 
addition means describing above. In addition, the interpolation section 408, as for a interpolation means, the 
multiplication-addition section 405, as for a multiplication-addition means, the representation point 
sampling section 402 a setting means is indicated to be to drawing 5 is indicated to be to drawing 5 is 
indicated to be to drawing 5 corresponds. 

[0028] As opposed to two gray-scale-conversion curves incorporated with the gray-scale-conversion 
curvilinear buffers 400 and 401 from the calculation section 116 and the Records Department 1 17 by which 
the desirable example of application of this 7th invention is shown to drawing 1 It is the animation image 
pick-up system which generates a gray-scale-conversion curve by extracting the value in a predetermined 
representation point in the representation point sampling section 402 in the conversion curvilinear 
composition section 1 1 8 shown in drawing 5 , compounding the representation point of two gray-scale- 
conversion curves in the multiplication-addition section 405, and carrying out interpolation processing of 
between representation points in the interpolation section 408. 

[0029] In such the 7th invention, several representation points are extracted from the new gray-scale- 
conversion curve computed after scene change, and the gray-scale-conversion curve of the past used before 
scene change, and the gray-scale-conversion curve which compounded both is generated. A gray-scale- 
conversion curve old and new in the small amount of operations can be compounded by this, and it becomes 
possible to realize a high speed and low cost processing. 

[0030] the above-mentioned conversion curvilinear composition means [ in / in the 8th invention / the 
animation image pick-up system of the 7th invention ] — further — the photography conditions from the 
above-mentioned image pick-up system — being based — the above from the gray-scale-conversion curve of 
the above-mentioned past — it has a transition-time setting means define the transition time changed to a 
new gray-scale-conversion curve, and the weight control means which controls the above-mentioned 
weighting factor based on the transition time of the above-mentioned transition-time setting means. In 
addition, the weight control section 407, as for a weight control means, the transition-time setting section 
406 a transition-time setting means is indicated to be to drawing 5 is indicated to be to drawing 5 
corresponds. 

[0031] The desirable example of application of this 8th invention is an animation image pick-up system 
which sets up the transition time which changes an old and new gray-scale-conversion curve, and adjusts the 
weighting factor to an old and new gray-scale-conversion curve based on the transition time based on the 
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photography conditions transmitted from the control section 120 shown in drawing 1 by the weight control 
section 407 in the transition-time setting section 406 in the conversion curvilinear composition section 1 1 8 
shown in drawing 5 . 

[0032] In such the 8th invention, the transition time which changes an old and new gray-scale-conversion 
curve based on photography conditions is found, and a weighting factor is adjusted so that it may change 
from the past gray-scale-conversion curve to a new gray-scale-conversion curve within this time amount. 
Since a gray-scale-conversion curve changes by the transition time suitable for photography conditions by 
this, little change of sense of incongruity is attained. 

[0033] the gray-scale-conversion curve by which the above-mentioned conversion curvilinear composition 
means [ in / in the 9th invention / the animation image pick-up system of the 7th invention ] was further 
interpolated with the above-mentioned interpolation means, and the above — it has a change means to 
choose any one of the new gray-scale-conversion curves. In addition, the change section 409 a change 
means is indicated to be to drawing 5 corresponds. 

[0034] The desirable example of application of this 9th invention is an animation image pick-up system 
which changes the new gray-scale-conversion curve transmitted from the gray-scale-conversion curve or the 
calculation section 116 compounded in the conversion curvilinear composition section 1 18 in the change 
section 409 from two gray-scale-conversion curves from the calculation section 116 and the Records 
Department 1 1 7 which are shown in drawing 1 . 

[0035] In such the 9th invention, about the change of the gray- scale-conversion curve accompanying scene 
change, the inside of the predetermined transition time is the compounded gray-scale-conversion curve, and 
enables a change on a new gray-scale-conversion curve after that. Thereby, about the change of the gray- 
scale-conversion curve accompanying scene change, the processing section about composition can be 
bypassed after predetermined transition, and low-power-ization of it is attained. 

[0036] the above-mentioned conversion curvilinear composition means [ in / in the 10th invention / the 
animation image pick-up system of the 7th invention ] — further — the representation point describing above 
— being related — the above — the difference of a new gray-scale-conversion curve and the gray-scale- 
conversion curve of the above-mentioned past — a calculus-of- finite-differences appearance means to 
compute a value, and the above — difference — it has the adjustment device which adjusts the location or 
number of representation points based on a value, in addition, the difference a calculus-of-finite-differences 
appearance means is indicated to be to drawing 5 - the representation point controller 404, as for an 
adjustment device, the calculation section 403 is indicated to be to drawing 5 corresponds. 
[0037] from the calculation section 1 16 the desirable example of application of this 10th invention is 
indicated to be to drawing 1 — and two gray-scale-conversion curves from the Records Department 117 — 
receiving ~ difference — the difference of both concerning a representation point at the calculation section 
403 — a value — computing — the representation point controller 404 — difference — it is the animation 
image pick-up system which adjusts a representation point based on a value. 

[0038] the difference of a gray-scale-conversion curve old and new in such the 10th invention — a value — 
being based ~ difference — when a value is large, a representation point is adjusted to **, when densely 
small. Thereby, in order that the large gradation region of the difference between old and new gray-scale- 
conversion curves may arrange a representation point densely, a gray-scale-conversion curve with a more 
high precision can be compounded, and a high-definition image is obtained. 

[0039] The 1 1th invention has further a standard gray- scale-con version curvilinear record means to record a 
standard gray-scale-conversion curve, an initialization detection means to detect initialization situations, 
such as a power up, and a transfer means to transmit the above-mentioned standard gray-scale-conversion 
curve to the above-mentioned gray-scale-conversion means based on the above-mentioned initialization 
detection means, in the 1st or the animation image pick-up system of the 2nd invention. In addition, the 
change section 409, as for a transfer means, the control section 120, as for an initialization detection means, 
the standard gradation curve ROM 119a standard gradation curvilinear record means is indicated to be to 
drawing 1 is indicated to be to drawing 1 is indicated to be to drawing 5 corresponds. 
[0040] the desirable example of application of this 1 1th invention be an animation image pick-up system 
which read the gray scale conversion curve from which the change section 409 show in drawing 5 serve as a 
criterion recorded in the standard gradation curve ROM 119, when a control section 120 judge an 
initialization situation and be judge to be an initialization situation based on the information from the 
photometry evaluation section 107 and the focusing point detecting element 108 which be show in drawing 
I , and the external I/F section 121. 

[0041] In such the 1 1th invention, when judged as an initialization situation, the gray-scale-conversion curve 
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used as the criterion currently recorded beforehand is read. Thereby, an image output is enabled also in the 

initialization situation that gray-scale-conversion curves, such as a power up, are not computed. 

[0042] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with reference to a 
drawing. 

(Configuration) Drawing 1 is the animation image pick-up structure-of-a-system Fig. of the gestalt of 1 
operation of this invention. 

[0043] The image photoed through CCD103 of a lens system 100, diaphragm 101, a low pass filter 102, and 
a veneer type is changed into a digital signal in the A/D-conversion section 104. The signal from the A/D- 
conversion section 104 is transmitted to the synthetic section 110 through the buffer 105 for images (for 
long duration exposure images), and the buffer 106 for images (for short-time exposure images). The buffer 
105 for images is connected also to the photometry evaluation section 107 and the focusing point detecting 
element 108. The photometry evaluation section 107 extracts and the focusing point detecting element 108 
is connected to the AF motor 109 to 101 and CCD 103. The signal from the synthetic section 1 10 is 
connected to the output sections 1 1 4, such as a monitor and a videocassette recorder, via the signal- 
processing section 1 1 1, the gradation transducer 1 12, and the D/A transducer 113. 
[0044] Moreover, the signal-processing section 1 1 1 is connected to the calculation section 1 16 via the 
detecting element 115. The calculation section 1 16 is connected to the Records Department 117 and the 
conversion curvilinear composition section 118, and the Records Department 1 17 is also connected to the 
conversion curvilinear composition section 118. The conversion curvilinear composition section 1 18 is 
connected to the gradation transducer 112, and the standard gradation curve ROM 1 19 is connected to the 
conversion curvilinear composition section 118. 

[0045] Moreover, the control sections 120, such as a microcomputer, are connected to the synthetic section 
1 10, the signal-processing section 1 1 1, the gradation transducer 112, the output section 1 14, a detecting 
element 115, the calculation section 1 16, the conversion curvilinear composition section 118, and both 
directions. 

[0046] Furthermore, the external I/F section 121 equipped with the interface for changing an electric power 
switch, a shutter release, and various modes at the time of photography is also bidirectionally connected to 
the control section 120. Moreover, the photometry evaluation section 107 and the focusing point detecting 
element 108 are also connected to the control section 120. 

[0047] (Operation) The flow of a signal is explained in drawing 1 . Through the external I/F section 121, a 
user specifies photography conditions, such as image size and a frame number, and photography is started 
by pushing a shutter release after that. The video signal photoed through a lens system 100, diaphragm 101, 
a low pass filter 102, and CCD 103 is changed into a digital signal in the A/D-conversion section 104, and is 
transmitted to the buffer 105 (long duration exposure image) for images. With the gestalt of this operation, 
gradation width of face of the digitized signal is set to 12 bits. The video signal in the buffer 105 for images 
is transmitted to the photometry evaluation section 107 and the focusing point detecting element 108. 
[0048] It extracts [ becoming proper exposure in quest of the intensity level in an image, and ], and 101 , the 
electronic shutter rate of CCD 103, etc. are controlled by the photometry evaluation section 107. Moreover, 
by the focusing point detecting element 108, the edge reinforcement in an image is detected and a focus 
image is obtained by controlling the AF motor 109 so that this serves as max. The conditions at the time of 
photography of the exposure conditions searched for in the photometry evaluation section 107, the focus 
conditions searched for by the focusing point detecting element 108 are transmitted to a control section 120. 
[0049] Next, the image of the 2nd sheet is photoed to the exposure conditions searched for in the 
photometry evaluation section 1 07 by the predetermined exposure ratio, for example, exposure conditions 
which are set to 1/8, and it is changed into a digital signal in the A/D-conversion section 104, and is 
transmitted to the buffer 106 (short-time exposure image) for images. 

[0050] The synthetic section 1 10 reads the long duration exposure image on the buffer 105 for images, and 
the buffer 106 for images, and a short-time exposure image in order. First, it leaves the signal of the field 
below a predetermined threshold (for example, if it is 12-bit gradation 3890) as a proper exposure field 
about a long duration exposure image. Next, the short-time exposure image corresponding to fields other 
than a proper exposure field is read, and an exposure ratio is amended and compounded. With the gestalt of 
this operation, since it is set up so that it may be set to one eighth to long duration exposure, it will amend 8 
times. 

[0051] The signal after composition generates the signal of 3 tabular voice with which it was transmitted to 
the signal-processing section 111, and well-known interpolation processing, white balance processing, 
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emphasis processing, etc. were performed. The signal from the signal-processing section 1 1 1 is transmitted 
to a detecting element 1 15 at intervals of predetermined time based on control of a control section 120. A 
detecting element 115 detects the existence of scene change by comparing with the property of the image 
which computed predetermined property information and was chosen from the transmitted image last time. 
This result is transmitted to a control section 120. 

[0052] A control section 120 controls the calculation section 116, when scene change is detected, and it 
makes a new gray-scale-conversion curve compute. 

[0053] The calculation section 116 reads the image with which scene change was detected from a detecting 
element 115, computes a gray- scale-conversion curve based on a histogram, and transmits it to the Records 
Department 117 and the conversion curvilinear composition section 118. The Records Department 117 will 
be overwritten, if the gray-scale-conversion curve for one is recorded and the gray-scale-conversion curve 
from the calculation section 1 16 is transmitted. The conversion curvilinear composition section 118 
transmits the gray-scale-conversion curve compounded from the old and new gray-scale-conversion curve 
based on control of a control section 120, the new gray-scale-conversion curve from the calculation section 
1 16, or the gray-scale-conversion curve used as the criterion from the standard gradation curve ROM 1 19 to 
the gradation transducer 112. 

[0054] The gradation transducer 1 12 is changed so that the signal from the signal-processing section 1 1 1 
may be adjusted to the gradation width of face of an output system based on the gray-scale-conversion curve 
transmitted from the conversion curvilinear composition section 118. With the gestalt of this operation, 
gradation width of face of an output system is set to 8 bits. Then, it is changed into an analog signal by the 
D/A transducer 113, and is outputted to the output sections 1 14, such as a monitor and a videocassette 
recorder. 

[0055] Drawing 2 shows an example of the configuration of a detecting element 115 which detects scene 
change from brightness, and serves as the time setting section 200, the image reading section 201, the 
contraction section 202, the buffer 203 for contraction images, the brightness calculation section 204, and 
the buffer 205 for brightness values from the decision section 206. The control section 120 is connected to 
the time setting section 200, the image reading section 201, the brightness calculation section 204, the 
decision section 206, and both directions. The time setting section 200 is connected to the image reading 
section 201. The signal from the signal -processing section 1 1 1 is connected to the calculation section 116 
through the image reading section 201, the contraction section 202, and the buffer 203 for contraction 
images. 

[0056] The signal from the buffer 203 for contraction images is connected to the decision section 206 via the 
brightness calculation section 204 and the buffer 205 for brightness values. From a control section 120, the 
information from the photometry evaluation section 107, the focusing point detecting element 108, and the 
external I/F section 121 is transmitted to the time setting section 200. 

[0057] In the time setting section 200, information acquired from the external I/F section 121, such as image 
size and a frame number, is acquired from a control section 120, and the time interval which chooses the 
image from the signal-processing section 1 1 1 based on such information is determined. It is made for the 
burden to a latter processor not to increase this control by lengthening a time interval as for example, image 
size or a frame number becomes large. Moreover, when the photometry from the photometry evaluation 
section 107 and the focusing point detecting element 108 and focus conditions change suddenly, the time 
setting section 200 judges that scene change arose, sets a time interval as 0, and controls it to make an image 
read immediately. It is also possible to use information, such as a white balance, a zoom location of a lens, 
and migration of a camera, and to detect scene change besides this. 

[0058] The image reading section 201 reads the signal from the signal-processing section 1 1 1 with a 
predetermined time interval based on the control from the time setting section 200, and transmits it to the 
contraction section 202. The contraction section 202 carries out contraction processing of the image with the 
reduction percentage defined beforehand, for example, 1 / 8 grades, and transmits it to the buffer 203 for 
contraction images. It is not necessary to make this reduction percentage immobilization, and it may be 
made adjustable. For example, it is also possible to control reduction percentage so that the amount of 
information within unit time amount is calculated from contraction image size and the time interval to 
choose and this amount of information becomes below constant value. The buffer 203 for contraction 
images is a ring-like buffer which can record the contraction image of two or more sheets, and if a buffer 
fills, it has composition overwritten from an old image. The contraction image in the buffer 203 for 
contraction images is transmitted to the calculation section 116. 

[0059] On the other hand, the brightness calculation section 204 captures a contraction image from the 
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buffer 203 for contraction images based on control of a control section 1 20, and computes the average 
luminance value of a contraction image. This brightness value is transmitted to the buffer 205 for brightness 
values, and is saved. The buffer 205 for brightness values is a ring-like buffer which can record a brightness 
value, and if a buffer fills, it has composition overwritten from an old brightness value. 
[0060] It is judged that scene change produced the decision section 206 when a serial change of a brightness 
value was supervised from the buffer 205 for brightness values, the change beyond a predetermined 
threshold occurred and the situation carried out count continuation of predetermined. This decision result is 
transmitted to a control section 120. Scene change does not need to be limited to the above-mentioned 
brightness value. 

[0061] For example, drawing 3 shows the example of a configuration of the detecting element 115 which 
detects scene change from a motion vector, and serves as the time setting section 200, the image reading 
section 201 and the contraction section 202, the buffer 203 for contraction images, the motion vector 
calculation section 210, and the buffer 211 for motion vectors from the decision section 206. The control 
section 120 is connected to the time setting section 200, the image reading section 201 , the motion vector 
calculation section 210, the decision section 206, and both directions. The time setting section 200 is 
connected to the image reading section 201. The signal from the signal-processing section 1 1 1 is connected 
to the calculation section 1 16 through the image reading section 201, the contraction section 202, and the 
buffer 203 for contraction images. 

[0062] The signal from the buffer 203 for contraction images is connected to the decision section 206 via the 
motion vector calculation section 210 and the buffer 211 for motion vectors. The motion vector calculation 
section 210 reads the contraction image which gets mixed up serially from the buffer 203 for contraction 
images, divides an image into a predetermined block and performs well-known motion detection based on 
matching. Thereby, a motion vector is detected for every block and this result is transmitted to the buffer 
2 1 1 for motion vectors. 

[0063] It is judged that scene change produced the decision section 206 when the buffer 211 lost- motion 
vector information for motion vectors was read and the motion vector beyond a predetermined value was 
detected by the block more than a predetermined number. This decision result is transmitted to a control 
section 120. 

[0064] Moreover, in case a gray-scale-conversion curve is computed based on a histogram in the calculation 
section 1 1 6, processing of giving gradation width of face to the field by carrying out the multiplication of 
the weighting factor to the field corresponding to the block with which the motion vector was detected is 
also possible. 

[0065] Drawing 4 shows an example of the configuration of the calculation section 116 which computes a 
gray-scale-conversion curve, and consists of the brightness separation section 300, the proper exposure 
extract section 301, the edge extract section 302, the histogram creation section 303, and the conversion 
curvilinear calculation section 304. The control section 120 is connected to the brightness separation section 
300, the proper exposure extract section 301, the conversion curvilinear calculation section 304, and both 
directions. A detecting element 1 15 is connected to the brightness separation section 300, and the brightness 
separation section 300 is connected to the proper exposure extract section 301 and the histogram creation 
section 303. The proper exposure extract section 301 is connected to the edge extract section 302 and the 
histogram creation section 303, and the edge extract section 302 is connected to the histogram creation 
section 303. The histogram creation section 303 is connected to the Records Department 117 and the 
conversion curvilinear composition section 118 through the conversion curvilinear calculation section 304. 
[0066] When scene change is detected by the detecting element 1 15, a control section 120 controls the 
brightness separation section 300, and makes the above-mentioned contraction image capture from a 
detecting element 1 15. The brightness separation section 300 computes brightness from a contraction image. 
A luminance signal is compared with the predetermined threshold (if it is for example, 12-bit gradation, an 
umbra is 128 and a bright section is 3968) about an umbra and a bright section by the proper exposure 
extract section 301 , and the luminance signal below the threshold of a bright section is transmitted to the 
edge extract section 302 and the histogram creation section 303 as a proper field above the threshold of an 
umbra. 

[0067] The edge extract section 302 performs well-known edge detection, extracts the pixel which has the 
edge reinforcement beyond a predetermined threshold as the edge section, and transmits this information to 
the histogram creation section 303. The histogram creation section 303 creates the histogram of the edge 
section based on the information on the above-mentioned proper exposure region, and the information on 
the edge section from the luminance signal of the proper exposure region from the brightness separation 
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section 300. 

[0068] The conversion curvilinear calculation section 304 is transmitted to the conversion curvilinear 
composition section 1 18 in quest of a gray-scale-conversion curve by accumulating the above-mentioned 
histogram. Moreover, based on control of a control section 120, a gray-scale-conversion curve is transmitted 
also to the Records Department 1 17. The Records Department 117 will be overwritten, when the gray-scale- 
conversion curve for one is recorded and a gray-scale-conversion curve is transmitted from the calculation 
section 1 16. 

[0069] that drawing 5 indicates an example of the configuration of the conversion curvilinear composition 
section 1 18 to be — it is — the gray-scale-conversion curvilinear buffer 400, the gray-scale-conversion 
curvilinear buffer 401, the representation point sampling section 402, and difference — it consists of the 
calculation section 403, the representation point controller 404, the multiplication-addition section 405, the 
transition-time setting section 406, the weight control section 407, the interpolation section 408, and the 
change section 409. The control section 120 is connected to the representation point sampling section 402, 
the representation point controller 404, the multiplication-addition section 405, the transition-time setting 
section 406, the change section 409, and both directions. The calculation section 1 16 is connected to the 
gray-scale-conversion curvilinear buffer 400, and the Records Department 1 17 is connected to the gray- 
scale-conversion curvilinear buffer 401 . The gray-scale-conversion curvilinear buffer 400 and the gray- 
scale-conversion curvilinear buffer 401 are connected to the gradation transducer 1 12 through the 
representation point sampling section 402, the multiplication-addition section 405, the interpolation section 
408, and the change section 409. 

[0070] the representation point sampling section 402 — difference — it has connected with the representation 
point controller 404 through the calculation section 403, and the representation point controller 404 is 
connected to the representation point sampling section 402. The transition-time setting section 406 is 
connected to the multiplication-addition section 405 through the weight control section 407. The standard 
gradation curve ROM 119 and the calculation section 1 16 are connected to the change section 409. The 
gray-scale-conversion curve from the calculation section 1 16 is transmitted to the gray-scale-conversion 
curvilinear buffer 400, the gray-scale-conversion curve from the Records Department 1 17 is transmitted to 
the gray-scale-conversion curvilinear buffer 401, and it is saved. 

[007 1 ] the value corresponding to the gradation value to which the representation point sampling section 
402 is set at predetermined spacing, for example, regular intervals, from both gray-scale-conversion curve 
based on control of a control section 1 20 — as a representation point — extracting — this — difference — it 
transmits to the calculation section 403. difference — the absolute value between the representation points 
that the calculation section 403 corresponds with both gray-scale-conversion curve — computing — this — 
difference — it considers as a value and transmits to the representation point controller 404. the 
representation point controller 404 — the above — difference — when a value is beyond a predetermined 
threshold, a new representation point is added in the center between the representation points which adjoin 
the representation point, on the other hand — the above — difference — when a value is below a 
predetermined threshold, the representation point is deleted. In addition, these additions and deletion do not 
have a limping gait crack to the starting point and the terminal point of a gray-scale-conversion curve. 
[0072] drawing 6 — difference — adjustment of the representation point based on a value is shown, drawin g 
6 (a) — like — etc. — the difference between the old and new gray-scale-conversion curves which the 
representation point set as spacing shows in this drawing (a) — based on a value, it is shown in drawing 6 (b) 

— as — difference ~ the section where a value is large, i.e., the section where gray scale conversion is steep, 

— dense — difference — the section where a value is small, i.e., the section where gray scale conversion is 
loose, is adjusted to **. 

[0073] The representation point controller 404 will be notified to a control section 120, if the above- 
mentioned tuning is completed. A control section 120 makes the value corresponding to the representation 
point adjusted to the representation point sampling section 402 extract, and is controlled to transmit this to 
the multiplication-addition section 405. Moreover, a control section 120 transmits information acquired 
from the external I/F section 121, such as image size and a frame number, to the transition-time setting 
section 406. The transition-time setting section 406 adjusts the transition time which changes an old and 
new gray-scale-conversion curve based on such information, the case where this is processing the image 
with them — 2 - 3 seconds — long — a frame rate and image size — small — low — when the dignified image 
is being processed, it shortens with about 1 second. [ a frame rate, large image size, and ] [ highly defined ] 
The set-up transition time asks for the image number of sheets N (sheet) generated in the transition time in 
the weight control section 408 from the set-up transition time T (second) and the current frame rate (a frame 
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number/second) F. 

[0074] 

N=TF(1) 

The base unit of a weighting factor is given by 1-/N. The base unit of this weighting factor is transmitted to 
the multiplication- addition section 405. 

[0075] In the multiplication-addition section 405, when the representation point of Vnew and the gray-scale- 
conversion curve of the past from the Records Department 1 17 is set to Void for the representation point of 
the new gray-scale-conversion curve from the calculation section 116, the representation point V of the 
gray-scale-conversion curve compounded by following (2) is computed. 
[0076] 

V=i/N Vnew+(l-i/N) Void (i= 0 - N) (2) 

Here, i will be added every [ 1 ], whenever all the representation points of the gray-scale-conversion curve 
which is the counted value of the image number of sheets generated in the transition time, and was 
compounded based on (2) types can be found. The multiplication-addition section 405 transmits the 
compounded representation point to the interpolation section 408. The interpolation section 408 generates 
the value between representation points by well-known linear interpolation, and transmits it to the change 
section 409 as a compounded gray-scale-conversion curve. 

[0077] Drawing 7 shows composition of the above-mentioned gray-scale-conversion curve. The 
compounded gray-scale-conversion curve which shifts to the new gray-scale-conversion curve shown in 
drawing 7 (e) from the gray-scale-conversion curve of the past shown in drawing 7 (a) gradually is shown. 
Several representation points [refer to drawing 6 (b)] are extracted from the past gray-scale-conversion 
curve, and sequential shift is carried out, performing polygonal-line approximation, as shown in drawing 7 
(b) - (d). Like drawing 7 , an in-between gray-scale-conversion curve is computable by low cost carrying out 
polygonal-line approximation. 

[0078] Based on control of a control section 120, the change section 409 transmits the gray-scale-conversion 
curve from the calculation section 1 16 for the gray-scale-conversion curve from the multiplication-addition 
section 405 to the gradation transducer 1 12 in the transition time which the transition-time setting section 
406 defined except it, when scene change is detected. In addition, when a control section 120 detects 
initialization situations, such as a power up, the change section 409 transmits a gray-scale-conversion curve 
to the gradation transducer 112 from the standard gradation curve ROM 119 based on control of a control 
section 120. 

[0079] When the transition time is completed and a change is completed to a new gray-scale-conversion 
curve, a control section 120 makes the gray-scale-conversion curve from the calculation section 1 16 
transmit to the Records Department 117, and is made to record, in addition — the above — spacing of a 
representation point — difference — although adjusted based on the value, it is also possible to omit this 
when the fall of some precision is admitted, in this case, difference — the calculation section 403 and the 
representation point controller 404 can be deleted, and a low cost configuration is attained. Moreover, the 
interpolation between the representation points in the interpolation section 408 does not need to be limited to 
linear interpolation, and can use the interpolation approach of arbitration. 

[0080] Drawing 8 shows an example of the configuration of the gradation transducer 1 12, and consists of 
the Y/C separation section 500, the luminance-signal buffer 501, the color-difference-signal buffer 502, the 
brightness amendment section 503, the amendment luminance-signal buffer 504, the color difference 
amendment section 505, and the Y/C composition section 506. The control section 120 is connected to the 
Y/C separation section 500, the brightness amendment section 503, the color difference amendment section 
505, the Y/C composition section 506, and both directions. The signal-processing section 1 1 1 is connected 
to the Y/C separation section 500, and the Y/C separation section 500 is connected to the luminance-signal 
buffer 501 and the color-difference-signal buffer 502. The brightness amendment section 503 is connected 
to the brightness amendment section 503 and the color difference amendment section 505 for the luminance- 
signal buffer 501 through the amendment luminance-signal buffer 504 to the Y/C composition section 506. 
Moreover, the conversion curvilinear composition section 1 1 8 is connected to the brightness amendment 
section 503. The color-difference-signal buffer 502 is connected to the Y/C composition section 506 through 
the color difference amendment section 505. The amendment luminance-signal buffer 504 is connected to 
the color difference amendment section 505, and the Y/C composition section 506 is connected to the D/A 
transducer 113. 

[0081] It separates into a luminance signal and a color-difference signal in the Y/C separation section 500, 
and the signal from the signal-processing section 1 1 1 is saved respectively at the luminance-signal buffer 
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501 and the color-difference-signal buffer 502. The luminance signal of the luminance-signal buffer 501 is 
transmitted to the brightness amendment section 503, and is changed into 8 bits with the gradation width of 
face of an output system, and the gestalt of this operation with a predetermined gray-scale-conversion curve. 
The gray-scale-conversion curve used in the brightness amendment section 503 is read from the conversion 
curvilinear composition section 118 based on control of a control section 120. The luminance signal by 
which gray scale conversion was carried out in the brightness amendment section 503 is transmitted to the 
amendment luminance-signal buffer 504. 

[0082] Next, the color difference amendment section 505 reads the color-difference signal on the color- 
difference-signal buffer 502, and receives the luminance signal before the gray scale conversion from the 
luminance-signal buffer 501 , and the luminance signal after the gray scale conversion from the amendment 
luminance-signal buffer 504. The correction factor which amends the theoretical marginal model with which 
a color may exist to the luminance signal before and behind this conversion and a color-difference signal is 
computed, and a color-difference signal is amended. The amended color-difference signal is transmitted to 
the Y/C composition section 506, is compounded with the luminance signal after conversion from the 
amendment luminance-signal buffer 504, and is transmitted to the D/A transducer 113. 
[0083] By the above-mentioned configuration, it becomes possible to carry out adjustable [ of the change of 
the gray-scale-conversion curve corresponding to scene change ] continuously within the transition time 
according to photography conditions, such as image size and a frame number, to the image of the arbitration 
picturized serially, and a high-definition image with little sense of incongruity is obtained. Moreover, since 
the image to process is reduced and the gray-scale-conversion curve within the transition time is computed 
from several representation points, computational complexity can be reduced and a low cost processor can 
be realized. Moreover, the image obtained since minute change of an image is absorbed by contraction 
processing is stabilized. Moreover, correspondence also of an initialization situation is attained by preparing 
a standard gradation curve. 

[0084] In addition, although the extensive dynamic range image of one sheet was compounded with the 
above-mentioned configuration from the image of two sheets photoed with different light exposure (long 
duration, short-time exposure) to the same photographic subject, it does not need to be limited to such a 
configuration. It is applicable also to the system of die usual one-sheet photography. In the case of this one- 
sheet photography system, the buffer 106 for images and the synthetic section 1 10 are omissible. 
[0085] 

[Effect of the Invention] As stated above, according to this invention, to compensate for scene change, the 
animation image pick-up system which can be changed is [ the gray-scale-conversion curve which changes 
the gradation width of face of the image obtained serially ] appropriately realizable by low cost. Moreover, 
the animation image pick-up system which generates a high-definition image to the photography scene of 
arbitration is realizable. 

[Translation done.] 
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PROBLEM TO BE SOLVED: To provide an animation imaging 
system which generates a high- definition image with respect to an 
optional photographic scene by properly switching a gradation 
conversion curve for converting the gradation width of the image 
obtained in time series at a low cost corresponding to scene 
change. 

SOLUTION: A detection part 115 detects the presence and 
absence of scene change from a group of photographed images. 
When the scene change is detected, a calculation part 115 
calculates the gradation conversion curve, and a recording part 
1 1 7 records the calculated gradation conversion curve. A 
conversion curve composing part 1 18 composes the new gradation 
conversion curve calculated by the calculation part 115 and a past 
gradation conversion curve recorded by the recording part 1 1 7. A 
gradation conversion part 1 1 2 converts the gradation conversion 
characteristic of each image by using the composed gradation 
conversion curves. Thus, when switching a gradation curve 
corresponding to the scene change, unnatural feeling is reduced 
and the high-definition image can be obtained. 
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1 1 »^*>5>^5iJ«|{c^'f-SMbitpg 
H«0BtM¥&tt^$0Nbit|ttHff (M, NttS&fe 
"CMS N) ^SC»L-ca*i-5ttiBiil«l'>^yAfci3V^ 

iKMM<oaittiy«rNbit|||||«^Xtti-«PtHIKlll^A 
^ -/U KWScOlI^^^-fig LMbit<7>|5gi|i|ig<OiIi&i¥£ 

[tf*«5j ±JEtftttl#»l4, £"bK±E:IiR£iX7c 
±eiS*«:«*«* £ fe^ff s #ie#a t . 



2 

St, 

r £ kWWLk-tzm&L i Xte 2 icEftoftii 

30 *^i-5rtSr#®ti-5it*a7tE«ro«iiii««-> 
[«*^ 1 0 ] ±E**«*#*^af4, $ biz_tm 

r £ «r«Wi i-5KI** 7 lcE«Wftii»<g!-> 

40 «!W!gp|Eift*ij|SrE^-|-5«liPPiIi^**i»E&#© 
£, 

£> 

±e«Hw<k*a#«K*<5# ±E«miiiis3E«i*«isr± 

EPgp^^a^teii-r siesta £ . 

£*rr s r i *&MkTzm*m 1 3m 2 iiE*w«)ce 

[*W©S*III4WIJH 
[000 1] 
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[0 00 2] 

-fSfc*, ttaft&tti^lifeoHMMg (»»8bit) 
<SS^ (1 0~1 2 bitmap til 
S. 

[0 00 3] tf^fHj&v'-^K&fr-frTtSfetfj 

[0 0 0 4] Sfc, Rft»<7>&&5«!gct!ctf>B{&£-g-fig 

[0 0 0 5] r.©±5*PSW*«M*ttH:«»i'-vf!:tt 
L*>U ->-v*{isil:iftfc»paESM*tt«r«9 
Z<Dtztb. 1-1 6 4 1 9 0-5§"&$8-CI4 

So *7t, #^2 0 00-30 7 89 6#<^«T?I^ & 
[0 0 0 6] 

r t -eft* £MrM&&4H£&$) 15 

*^*fSff^4r^3S LTV>fc. rofctf), BffcoKMtil 
(10~12bit) »©r-?S (1 0 2 4~4096£) 

[0 0 0 7] «&atfna&JKH£frffl*L?aft 

[0008] *&mi-t±.&fflmmcmn u «p*w«k: 

#e>ftfcBa»»««fc«**-3IOTia«ft*fr£'--v 



4 

[0 0 0 9] 

b«f*5H«^a«i-SMbitB»MBro«ffeWSra**o 

-^{fc£&m-r5&i±i#ai, iiEttm^a-c^-^ 

*fl:*s*W*ix7tii«*»e)»«*»ift*S:*Hi-f-S*m 

am^aa* e>* a s ft^aaoaMaaa* t ±ee» 

#afc«»Sftfc«*e0*wa*a**££1-sa*a 

trffl ^±iEMbitfigptg(»iii«»^ n bi tmrnm^fe-t 
acta i [c***t4tfta«ii5*s, *m#att*tH«ii6 

[ooio] i©^ffljfju^lfflMit Hi 
i-^ $ il 5 ^ffiSC 1 15K1T $ ^fcH«»*»P> > 

mmis\cxmm&&&i&$:&m u ij^fifcaw* 
»ft»srflaa«ii7fcia»b, *m«ii5K:T*fflsn 

[0011] r©±54f i©liflm v-v^fca* 

[0012] i2 co^^fi, ir i (o^mnmrnmrn-y^ 

^ — /U K*ffi(OBiffi^-g-^ LMbit<DPgHifi<D!j&I££ 

**i-«aa^*#a. ?r*t5t)©t?fe5o 44s, a 

[0 0 13] rmf 2©f^©^ L^iffflGm, 11 

IC^$*IS C C D 103tCTS/£SB3tS-C!i^ LfcU* 
trHUB'<y77 (fil*ra»3tia«ffl) 105, B^ffl^ 
y7 7 (SKFP^gjtiij^ffl) i06fc«#b. rtv^rosi 
^^^lioicr-^figi-sr tt-fi^t^ w>- 

4ifc»a*»«a*ia»«ii7fcrffiaL, ©i±igBii6^ 
T»msiifcaa«>«iia»aai:flEft»ii7Kriaa 
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[0014] r©i54i2c«^tit g&ytnmm 

■cptiHE»i«i»«r«»)»*.5*» 5Sftl8«r<S;«UT»S 
[0015] 13 wfSWWu ]R l x»4fg 2 tf)$gi?3roil)B 

^aic&^t, _hetfta#s»4, ±ib««**> 

5>*ffi« i IBIfcfc")K«IUS*t5WiMfe«» B&1MX. 
<b Bi« Sr»*i-f 5 ISM PalPi SrSS! JE"*" 5 BSIBM! JE^S, Sr 
[0 0 16] 3 L^afflW*, mi 

£^$ftsafl3tew«ttio7, -^M^Mtuffios. 

l-*S^5ttffl»llBrt«J«flBKJE»200fcTHiftS:»« 

[0017] r©i5!i:l3©«it?n ftg&ftfctf; 

[0 0 18] SMWIgWfi, *3 0*iPJ0>IHHtflt3'* 
xAK*jlt3±lE&l±l#IS:li, £ ibt-±i23JR£;}WcB 
It «rBf XfiiHg/h-f 5 ffeh^s £ , ±8B«'h £ ftfc 

fig/h#af4ia2^$ix5«S/hW202*s, JfSgtii 
^ai4ia2^$tl5»«3SEmgP204i6^ WiSNMShtm 

[0 0 19] r<0^4WMW<Dif* L^igfflCSJfi, Ell 
Ktt; $ #&JiSl5 1 1 1*^ Bi&t^&^g^OlKTSi 
^iiStlfcMfcSr. m2^$tt-5^ffig5115rtwffi/h 
SB202»CT3f^lJ--f X^/JnL, fflgSLtbSB204lCTli« 
0>¥*OT«ffi«:»ai U W»fS8206|cT»Sffi«o^<bSr 

So 

[0020] r«>i5 4iS4«>»wett, 
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m&<vW'b£<t& KHZ $ *v 5 it ft . * ffi £ 4x 5 Pgp'g& 

i*fi * 5 fc «>, ffi¥{*roffie(- i e> * v * s"- © 
[0021] isroieiii, m3<D%w<r>W)mn&i/x 

/J>SB202riS, i&t^ h^#m^a«:m3^$4x5tij 

h^mgp2io*s N fu®r#a(4m3{c^^ti5*ij 

^206*5^^50 
[0 0 2 2] r©*5©»W©»*LV^fflW±, mi 

£ tizm^-i&mn 1 1 1 a» e> Btess*ii*gB2oi ic-ct^ 

•£-&;£;ftfcB&£, m3{^*tLS^aiSPll5rtro*g/h 
20 ffl5202JC-C@f^f-'<XJCi|g/hL > !bt^^ hA-»ffiSB210 
iCXm&lftOWlt^* h/uSriWlL, *IJ»rgB206£TSb 

[0 0 2 3] r.©i5«IB5©*M-CI±, iliR$ftfcB 
[0 0 2 4] me <D&W^ m 1 Xtt^ 2 (DigBJiOKjiii 

A^#at. ±Bfc* h^9AKX<5#HfiHE»*i» 

40 5c ^<C*3. ^H*aJ4m4{C^^ixS®S5)-llSl5 300 
ttW#ettm4{c^Stt5jgIES3ti*WSB301^. 

<&m&nm^®tem 4\zmzixz>^? ^mia^ 302^, 

^303*5, pgp^ftn^m^anm4ic^^ti2>f^ 
tHS304a*»j£i-a. 

[0 0 2 5] i©l6©!6iffl!!f^ Lt^Sffi^l*. mi 

i^^tu5^ffia5ii5^e>fein$ti5B^tc*fLT, m 

4 ^ tlZ>%mU l I6fl (D»a^«lgB300(r T Btferi* h 
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ff^<o^s/v?j&#£ttmu Y?y&>fc$M 3031c 

[0 0 2 6] r©i9/if6©^m »fi{H§-ri>£> 
BS^*lfti&l£#5o mia*), ¥-iB.K1$ 

[0 0 2 7] i7©^|l s miXf4m2W^BJCD»)iii 

lwS<3# ±E*f«<0«S(a5!JHft# £ ±f2i®*<DBfi^& 

*^ittttl»402^, *toJ^&ttH Shifts*** 
[0 0 2 8] r©l7(Dllfl©i5i LV^iiffl0iJli, Hi 

^**n5»w»ii6i3j:t«aMni7*»e>Rtai«*ft» 

A y7 7 400S.t^401 ICTffit 9 &*;Jxfc 2 0<£>BH'£&ft 

*£ttffl&402KTj^<attS£{£:J3tt5ffi£tttti U 
mAP»§|5405(CT 2 o<Z>BIIXftllIllft0ft*£S:#j£ 

[00 2 9] r <DX 0 *£$i$7<0%WX'te. I'gfcfl 

*«v*JWf*-eifiB»Bfll*»ft»*r*j«-*-«r i^ s t? 

5. 

[0030] m8<Dmmit. tg7<Dmm<Dmmwtfr>x 

b<Diti**#lc«<5 £ ±Gra*>M?||KilMft*> 

s#b*iwi!9:j£#«! t . ±iss&*ms9:£^g:*>9&i*m 

ix3S#i$M8::£SS406#, fi^SHW^Sttia 5 fc^$ 
ix5**S«ffliSB407*s*tJE£;-f-5. 
[003 1] r<off8ro*fBro#*L^®fflWi, El 

£AM06lc-ctrlB«>PiniKAAIfttrliB0*A.S99B»n 
4:Rl£U «*«H»gM07ICT$HBroBP£lfcft*lfc*t 



[0 0 3 2] roj;?4S8©|lim 
^#£rlBWBP2£&ft;&£3J 0 #*.*jMM«II**»» 

[oo3 3] ^9o^p^ti, %i7coftw<Dmmffim->* 

3b5„ **s % 9J##«W:Bl5fc**ix59I#«409i4S*f 

[0 0 3 4] i<a^9(O389i0)jJ£L^&JBW4, 01 
^StiS©HiSl5li6t5j;U5|2^$Pll7^P>ro2o(Opgp 

e>**iai»-&i««ni8fcT-g-j«Lfc»aiat» 
ft**7bttj|[a«ii6*»f><Eai*nfc«fa©niwi*ijiia 

[0 0 3 5] rOD«t5^9«)3gK-Ctt, 
tt^-ia*nfcBRH**ifli*-C, -t0>«tt*r«0>B»BE* 
5BH**tt**0>9>#*.fcBBLT, BfJtwa^KRtt^- 

[003 6] iiown^fc IB 7 osnoflMStRik?' 

*x^i;i:fcttS±i2S&ftit^^&l4, £ibt£±fEtt 

t>©-C*> 5. **J, ££1UH¥SttBg 5 lc 
*^ix5a^mffigC403;65, SMMkf±H5fc*S*lS 
ft*jfe««E»404*s»^i-5. 
[0 0 3 7] :©Ii oroiswwjj* Lv^IfflWi, El 

1 ^$n53¥fflffill6A»P>*5,tUf|E»SS117^f>«>2o 

■*N5Pi#©»MUrJ«HU f»jSIW»404K:-C«» 
»c*<J # ft* Aoitt *1? 5 ttVXfc WrAf*. 

So 

[0 0 3 8] r©± pfcfRl (XDftmX'lt* frIBWBP 

is ©nifjiftisrif©!©^ # \i ^BP^ss iitt*£ 

[003 9]|11 (75^^14, ||S 1 Xfifg 2 <0&m<DW> 
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<o*m\muz&&-$-z>%)mmm^®.k. ±m®M<\: 

&i2o#, teai^®ttH5^*stb5si#at4093isatit:'f 
[0 0 4 01 i<03gsn<7>#£ Lv*»H«ri, n 

1 IC^$ttSjBJ)feWtfS»107, £^j£&fflgB108. fl-£H$I 

/ f sci2i a> h <Dffimizm<s% ®m%> no&timttfou* 

«]#glS409^JS^fti»ROM119rt{C|a®$iXfc^* 

tft5PSfa«*fti»*ai*atfi(iiii««ii'^^A-e*> 
10 04 1] r©i5 4iu©^-cit HJJIMbRR 

[0 04 2] 

mwonm<oi&m} ^m^mm^mm^o^xmmi 
®mLx$tw-tz. 

7-j±<Dmf$mxhz>o 

[0 0 4 3] UVX^lOO, $?«}101, o-/U7^yl/? 
102, m«S:WCCD103«r^LTS^$ttfce!li«f4, A 
/D^mSB104(CT7 ? v ? ^/Wf-§— f{&jn5„ A/D 
«*«104*»t,©«#H:, ■ftffl'<2'7r 
B&ffl) 105, IM^77r (^ffiS^B^ffl) 106 
Sr^LT-g-figgpilO^e^^ixSo Mffl^y77 105 

14, mmmmmoi, &m&&m&io8^i>mffi£tix^ 

-So «*l¥«asi07(4g5"9 10U CCD103— , GMtilfc 
fflSP108(4AF^— ^109^^$^TV>5„ -S-fifcgBllO 
d^roft*l4, fS^agpilK fgiS£&SB112, D/A 

1 1 3 £g * L T * =i * - ^ t'x^" U a - y- * if 
<omJ]%U4i£&%t£tlX^Z B 

[0 0 4 4] ff^&HSBllltt, 8tiJSB115£gEij 

L-CjJW»116^S!«*ix-CV^. KCttifflS 116(1. 
117i«*ft|»^-j*ail8-»««Lr*J9, 3Bftftll7t> 
ifcBttfttt^SttllS^gaftSftT^S. 
pJtSBl i8f*ffH$fttti I2^«i^ LT*J 9 . gUiHrlliBitt 
ROM119(i^ft^figSC118^igg$ixr^5o 

[0 0 4 5] ^^navt^-^&^CDftjapgB 
12014, ^S6H0, ft^toaSBllK P£H£&aS112, ttj 
73S1S114, tfttti&115. gfUttlie. ^ft^^SP118t 

[0 0 4 6] £p>k, msju^s/^, •>'t5'?-#? 

- y x. - £{§ * fc ^ i / f SB 121 1 iW8?g|Sl 20lcS# 
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mm 108 1 mnptv i2o^snk $ tix\, * 

[0 0 4 7] (tfUB) Bltefc^T, «*<OSKixSrtftW 

-T5o «-»i/f»i2i*^lt, &m%t±®&-9-<< X 

0, &01O1, n— a?* 7^/1-* 102, CCD103£;frLT 
«*!B£;h,fcSMM8#tt, A/D^SP104(CT^v ? ^>'W 

inHHiSih,ti»j8^y7T 105 (&mmmytw 

io fc«-S-©«ilBSr«l*.tf 1 2bitt-T5„ 

Tl05rt<©HHfc«#tt, a*ffP«»i07*sJ:tf^-«lj|Si*Hl 
SB108^teiH$tv.5o 
[0 0 4 8] aiJ3tS«SB107T*(4, BfctproWa V<A- 
fc-jfcfcTiSjERft t ft 5 4 5 & *3 101 C D 103<£>S^- 

^*ry?-m&t£k°zmm-f% 0 10 

4 5 tAF*-^ i09SriW»i-5 r t T?£-&Bfc&# 

ffi35108(CT kftfc if<0*j^^P<D^f4 
20 ©J^gB120^tej§$^-5o 

[0049] act, mmmm^ioncx^hivtzmit 

*mc»L.TM3e<OS3tit, «*.tf 1/8 £#5 4 3* 
ff%ftff?2«CB«>m^W»dn, A/D**«104 
lctfv'^yHtf'Nf{^tiTl8iffl/<y77 106 m 

[0 0 5 0] £-J**B110fi, WW^y7r 105, B^ffl 
'V7r i06±<DS^p B 1S3tB^, M^W8*B««rl« 

fit (fi»lx.l4l 2 bitpgfl^ ?> 3 8 9 0) «T£>^*£tf>ff 

©tS«ctcm-t-5Ml^ra8l3tB«*^ii*, 
MiELT^fiK-rs. 

[0 05 1] ^*«©«#«4, ft#tea«5111^<ES* 

ld^wft^-ji, iHff»i2oioM»(cs^#9f^mmRR 
T-itmsEiis^G^^ixSo tta«ii5-tftt, te^^nfc 

r. <75|gmi4^JfflIg|5 120^15^ $ ttS„ 
[0 0 5 2] ©JffllSB120f4, ->-V^k^ttS^tvfc^ 
^■fc*Hl»116Sr««|L, tffc^C|igiia^ft^^»tti$ 

[00 5 3] ©WSB116I4, &ffiSi5115^ib->-V'g{b&S 

Sift AIRtrlltb UlEftA 117*3 <t t/^^ft^figgC 1 18^ 

IS2I1-5o iS&mi7ttlo#©teHg&fl»£fEa-r 
so 5t©f> Htilffill6^P>«)nrMKftA«!9S«Bi3l$ixd 
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[0 0 5 4} ttB£ftffiH2H Sg**»^SBH8^P> 

*=ifr~ ^fc^*U = -^-ft^<Dffi#Sni4~ffl;/j£ 
[0 0 5 5] 1211 Mtt^&S^-^KftStrttUli-Stt 

w»ii5©«^«)-«**i-'t>«)t», *mK£tt2oo£, 

r203t s »SS£Wffi204i:, *aMtfli>'<5':7T 205 i:, 

wwws^d^^s. iw»«si2ohl. ^mtstJtA2oo. m 

«6ft*a&*tt201 % 5WS»tBSB204, ¥tNKff206 1 ZK#|ltl 
feg^^T^-So B#fflfS:3£8B 20011 BfcfS*i&*aiS2 

[0 0 5 6] f&'hm&m'<iy7 7 203frb<Dmt$rl** U 
ft»W»204, Wftffiffl^y7r205SrfiftU-C*J»WlJ20 
6H»tt$n-C^5. fMttni20d>e>, »J3feW««107, 
£».£&fflg|5108, fl-gfl I /F«121*iP,©fll«*«fniIR 
5£g|S200^tei££;h,-5 o 

[00 5 7] NFW»Jfe»200-CI4. fl-SB I /F»121*»5> 

w&n«B4t-9-^ i/-AS4iroinitinrt5 12 

oa»e>#x, rft&otMtK£^*flHHiiatBiiia'>&a> 
B«S:3Mii-Si*IWnilHSSr»*-r5. r<7>$«ll CTx 
liBfc-!M fcf*:7 u- < ft 5 fco^T«F 

0l±SJ3fefF«SP"i07, ^££tfcmgB108ri»f><Z>8J3t, 
iSnHWIWfcOteBHeu «®£B:*>f£S^£P>-l£5J:5 

f Srtt ffli- 5 £ fc we s> 5 . 

[00 5 8] B&&#-ii^g|520lH B£ffl^£g|$2007!>>(b 
{f #£0fc*&*«g/J>SB2O2— Sg/J>S$202Jl i 5 - 

^^feffi/h*. mz-tz 1 / 8mx'm&&ffi'h&m 

U iffi/MS«ffl^s'7r203^|K^5 <1 r£D«g/h*li 

fi£#«>. rwffi^ft*s-*fflJiiT(wft5J:9ffi/J^?r 
IPtSrt t^T'feSo i^I«ffl/^7 7 2031* 

m&&<Dwm&*m®x-$ s y ^ut*? 7 7 x% /< 
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ftoT^So aS/MStfeffl^s'7r 203rt<£>«S/hB&te3l 

[0 0 5 9] »&#ffl|fl5204fl M*fAl20g>Mtt! 

*'hBfc©¥i&»«tt&»HJ-*-So rro)»SttliW 

y7 7 205fl #ate«riB»-e# 5 U ^tt^ y7r 

■o n?)«^c{-ftoTV^-5o 

[0 0 6 0] WISrgfS206fl W««ffl^S'7r205^t>» 

Cfct *IWH-5„ rwWWftSStt, ffltfPlflS l20- 
Hteftv\, 

[00 6 1] #lx.H 13 3(1 ifi#^^ b^frb-y-^ 

mt*tkm^z&mnu5<omj&mt:m-t-b<ox\ mm 

20 «ffl^s/7r203t, Kl^* h/W©aba5210t. td#-< 
* S/Uffl^y7r211i:, *J»f«P206^P>ftS o »J^12 
0(4, B*W8:5feg&200, B&SE*ii*lfl201, id#-<^ h 
yHWJ«B2iO, *l»»206i:S3ErlSlK8a«5*trv^. 
MK*»200«:, Hfctt*i&*»20l'-S&lft$ixT^3 o 
«*tta»lll!S»P>(0«#«:. BlfciE*ii*fB-201, 

SP202, m^m^m^-y y 7 203^^ L,-c»mS5ii6^si 
m£tix\>*z>o 

[0 0 6 2] §/|««ffl/<y7r 203d»fe©flH§-{±»* 
H/^ttiSi5210, tflt^^ 21l5rS* 

10tttt/hBikffl/<y ^ 7 203*»?>«P*MWKffi»-J-il8 
if h^m'<-yy7 2U^U&-fZ 0 

[0 0 6 3] *J»fSf|5206l4, ift^^^ h/Pffl^< * 7 r 211 

>*ft*s4i:fct*iwri-5. r<o«wf*g*wt» ©J^a5i2 

40 0^fii^$^5 o 

[0 0 6 4] »fflSB116-Ct^. h^7AI-S<5# 

[0 0 6 5] 0411 |iiW^ftiSSr»tt|-f-5^ai85 11 
6W*figw-^|^i-'bWT\ 300 SiES 

3tttttSa301t. Jiy^i4ffiSB302t. txh^AM 
SP303t, ^*i^fffflgiJ304^f>ft5 o $J^Si5120f4, 
J?a»SSl5300, XjEBftttU»30K £&l&8l£ffiSB30 
so 4i^*(6]tC^^iaT^5. ^mgJ5115(4»«^«ISe30 
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0~, «ffi#«£SB300tejgjE83tettfflg8301 i t * Y*f7 

j* itifc&zoz'^mm <* fix v > -a „ iiiEs^tt wsb 301 14^ 

s/ -;?ttfflaB302i t 7. V ^7^f^fiKSS303^«^$tlT*5 
•5, 3iy^ttffigP302fit^ h^7i*ffr£gB303^g^£ 
tuTV^So h^7Af^fig»303tt^tti»3*WSB304 
*^LTiE»«117*5j;tf3E**ISl^»118^»ilE*Jx 

[0 0 6 6] 8ilJ»gi$120f4, ^ma5115JC-C'>— V^kAS 
ttffl $ MzmSK. WS.^mU 300£{fflffll 115*» 
b±W8/Mi«*r*oa**6. »a#8£Sl$ 300(4, ffi .0 

fli301iCTBtaS£B^$BtCg|-r5@f^O||ffl (Mitfl 2 b 
it«a|/<P>Bt*B*Sl 2 8, ^3 9 6 8) iritis 

mmt LT^ S '> ; ttffia5302t fc><. 1^7^^*8303^ 

[00 6 7] 1 y mas 302 (4, 

«©««i:3iy^«R5©«#lc*<5#, «&#fifS9S 300*> 

[0 0 6 8] '£&|ft;&»ffig|$304l4, ifStXl-^A 

7^fc»H88fcitMft«:teilH-5. E«» 11714, -o#© 
BP«»ft|jl*1B»i-5t©'C, DCU)«B116^&IVMX 

[0 0 6 9] B5I4, &&&&&&& 1 18©«j£©-0iJ 3c 

7 401b. «*^ttffigB402£, M#gffiS?40 
3i, ft*£flfigIS404i:, *Al)UM06£. SPftlDK 
£A406^. *^$JffllSl5407£. *tM8B408t, S#Si5409 
*»e>*5. f&IWSB 12014, ft*j£ttffltt4Q2, ft*£iBSE 
SS404, UsAo£gB405, S^RBIS^BP406 % §J#g|S409i: 

y 7 7400~, IE^gB117J4^p^ft^S'7r401 — 
8«**lT^6. »W«*i8il»/<y7r 400, HfMKft 
**Sl'<y7 7 401f4ft£/£ttmgB402, JfUOgg|S405, If « 
^408, !!DV«gS409tr^LT|tllKttttll2^tttt$il 

[00 7 0] ft*^ittW«402»± % S#»ffi8B403£tf L * 

N = T F 

K^«croa**fifci4i/N-e4-*.P>ix5. r©*^ 

3fctf>S*i£&l4, jftj||ofM»405~|Ei££iT,3 0 

[00 7 5] SAD®[S|J405T'J4, *Hl»116*>P>OffigW 
fgfHS**i»©ft;*^ * V new, 1 17 J&> <b ©i§*© * 

V=i/N Vnew+ ( 1 - i /N) 

err-, ii4S^rattnc^$n5H«ft»©*>?v 



14 

* Tft&&mffi404HftRl<-C:l3 5 > ft* J&iHMB 40414 

14, fi*«yfP*i:407frA' L-C*JP*«405— SBR^tvCV^ 
5o ^|5Wlift^ROM119io<fcU J ^aia5116(4, 
409HgjgS£ftT^5 <> i£ffi^ll6a»b<£>|SgP9£&|Bl8M4 

HMME*ttft'< y 7 7 400-, sa^se ma* & ©BP'X& 

[00 7 1] tt*£fcHtH$B402f4, IMiPttl20ft>1MiPK:£ 
-3*. ffi#®|imsailMft&>&9r&NHI, «*.tf*WIB 

WU ^#t*i!E»JW]»403^EaW5. ^#©ffi*B403 
14, K#©»W«*ft*-e»J£-t5ft*£W<&»»««: 
JlfflL, L"Cft*jftlMM|5404'MEa&-r 
5. ft3?£fig£B404»4, ±«£$Hto9*BrJfc©IMItfiJl± 

4 (JMHWHKilttftettjfii <b LTI4^^tv 
[00 7 2] H 6 14, g#«cS<J < ft*j£©ia«£^ 

w, -*-4to^Biiac**j«tt*Kni]f4*K, s^tt^/h 

[00 7 3] ft*£MStt404f4, ±C©P*f^»*s^ 
T-rSi, SiJ»g|5120^ii^-rSo M»gi5120(4, ft*jfe 
*6tiS«P402(c^SSixfcft*^{c*fjE£:i-5fflSrttm^ 

fc, MMttl20t4S^mtt]tA406'>., 4MBI/FSB12 

a»«fiBiaa!3t«406M:r*T,e,<ott«Ka<j#. 
rH(4^lx.(4, 71/-AI/- h^iii^-^-rX/js^#<K 

p°o{44iii^^*affiLT^5^»42~3#£S< , 7U 

■CV^-5i&^4lS>SS£®<'r5o K***i.fc31»«PM 
14, S*M*«p408-?<4, ^^SHfcjS^^raT 

l*ra^tC^^ix5iii^ScN (ft) ?r*J05„ 
[00 74] 

(1) 

^B^ftft«©ft^,SrVold<b: LTi^fC, TIE 
(2) fc±9*£3ftfc*W**«*©ft*jftV$:||tm 

[0 0 7 6] 

Void (i=0~N) (2) 
so hmx\ (2) *fc*-5#*J*3ilfcHrSHe»ftliW>± 
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IS 

3fc-7JDg&405«i, ^fig$ixfcft*jfiiSr*BI»408HEaS-*- 

s„ tirflSB408fi, ft*jftimi[«r&jai«>iiuwinicj:9 

10 0 7 7] i7it ±eoMIHE!fctt»0£j&fti%-t- 

7 (e) \z7j<-rmM.<Di£mm&&&~-&* \c&n l-o^< 

*l*a»p>«/&roft*j& CH6 QOJMR] SrtttHU 17 
(b)~(d) ic^i-J; 5 tJWil»iS«*rffv^ft*bil*»tT 
LtvK. H7WJ; pic, Srtv^fifa-r^r ifi^x 

[0 0 7 8] ^#g|$409fi, SU»SCl20CDffl»fcS^#, 

«ii£il^ttllHlAii6^&«>PilHEttttll^PlllK«ini 

fP(cS^«*lHmAaiROMll9iA»&lttllCilAlft«r 
[0 0 7 9] fflttffi 12011. 9HU*m#llT LffftOJt 

■**ftli^«»*.aJ3ST"r*i:, *UJ«ii6i»5>«)Hf 
±»-ei4ft*jfii«>|U]HI £ ^Hfil-S^ £ L T V Vfc 

ft*£MlEflM04*MNrc# , i o * h fcflWW RT 

ffltir 

[0 0 8 0] 11 8 (4, P£fl£&g?ll20>1??j£05— fiSJSr* 

t. &mm^<y7r502t. )Wfi«iESB503i:, MJ£« 
fltfll*/<y7TB04i, feHMiElf|5505i:, Y/C^-fifcSB 
506A»f>/j:5 o SJ»S?120li N Y/C#StgR5500, JSftfii 
ESP503, feM«IE^505, Y/C£-J*aJ506£ 8t£fa»i: 
«M£*tT^S 0 m#*&agpillttY/C^SISB500^, 
Y/C#fH£|$500»±SSfi{f y7r 501 £ feJMI*^ y 
7 7 502~-gj^ JJltV^. » mt v 7 7 501 »4ffff 
MEa503i:feMMlESi5505^, »£*t:EgI$503f4}iIEJS 
ffi{f V 7 7 504 * ft L T Y / C -S-fSSB 506^SSe $ ft 

Sigc $ *VT l^, feMff y7r 502l4fe^MlS5505 
£^LTY/C^£ge506--g^£*l,-t^£o ttjEWg 
ft^§-/<;/ 7 7 504fife^}f iEg|5505~. Y/C-g-fi£SP506 
I4D/A'2&SI5 1 13-^M£ ftTl^So 
[008 1] m^SSBlll^PjfDft^-ll, Y/C#« 

y7? 501 1 fe^ff-^ 5-77 502IC{*# $ ft*. » 



76 

Sff #'< y7r 501 0»V&tt #I4»S ttiE^503(cte^$ 

*-Ctt8bit~SBfci*iT,$. IMt1llE«503-efflV^fenS 
PgH£&ttii§M4, SiJt»gB120O$iJffll(cS^#'X^*«|-g- 
f£SB118#>P>iu2Mi*ftSo »a:fiiEa5 503T-|SgIiS^^ 
ftfc»&{I-§-tt*tiE»g{g-§-/< y?7 504^ijte£ $ tl 

So 

[008 2] jfcld, feMMiESB505{ifeM{f ^ y7/5 
>o <7>Rf H£&i!fj<7>if ftflm- 1 WEMtm*'< V7 7 5047>> 

#Sr«jEi-S*|]E««*J|caLfeSffi-S-S:1«jEi-6. * 
3E£ftfcfe3S{t#ttY/C^J*«506~^£ft, 4§jE 
y 7 r 504*> h t $ 

*u D/Aae»»ii3^fiass*i,5. 

[0 0 8 3] ±E«j£fc:J:!K 

7c. mmfSMtomtmn-tzztv. imvaNSLttz* 
[0 0 8 4] **5, ±.mmf$.x'tem-Wi^-mz.ttLxm 

»no*«i»-f s r t >6ST-# s. 

[0 0 8 5] 

[@ffi«offij**SiW] 

[Hi] *mw<o-mmff>Bm<Dmmffii£t->x7 L J>>(r>7' 

Ii2] ®a^f>->-v^t;^ffii-s^Uigi5©«^© 
[113 ] g)#-<^ h/M>ib-:>-v'£{b£&tB-rs&WgB 
[04] JgiaiE^lftiaSr3lffi-rs^WSi5<75«^<7>-fif!lSr 

so /Ttyo^^i, 



^^2003-309763 (P2003-309763A) 



(10) 



17 

[as] m&ftm&imnm&to-mtftt-^uyir 

Do 

[12 7] *W«»ftj»^^*S:8ftWi-5H. 

[18] »»*»SB(Ofl||«^-«fc*-t-^ny^H. 
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